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In two previous papers [1,2] we augmented the 5 first original axioms of Savage with an axiom called “Ordinal
Invariance” in order to lay the foundations of a qualitative approach to decision making under uncertainty.
The approach starts with a set of acts viewed as functions from a finite state space S to a consequence space X,
equipped with a preference relation P supposed to be complete. In order to define Ordinal Invariance we need to
introduce a notion of ordinal equivalence between two pairs of acts (f, g) and (f ′, g′), denoted (f, g) ≡ (f ′, g′). To
quote [1]:
“Ordinal equivalence means that, for each state of the nature, the preference pattern between acts f and g is the
same as the preference between f ′ and g′.”
Then the Ordinal Invariance (OI) axiom is expressed in [1] as follows:
∀f,f ′, g, g′ ∈ XS, ((f, g) ≡ (f ′, g′) ⇒ (f  g ⇐⇒ f ′  g′))
where f  g means that f is preferred to g in the wide sense.
Unfortunately, the formal translation of this requirement, as given by Definition 7 of [1] (see also bottom of page
468 in [2]) is incomplete, namely: two pairs of acts are said to be ordinally equivalent if and only if
∀s ∈ S, (f (s)P g(s) ⇐⇒ f ′(s)P g′(s)
) (1)
The above expression does not fit with the verbal definition of ordinal equivalence recalled earlier. Indeed, consider
S = {s1, s2} and assume that:
f (s1) ∼P g(s1) and f ′(s1) 
P g′(s1)
f (s2) 
P g(s2) and f ′(s2) ∼P g′(s2)
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P g is short for (f P g and not(g P f )) and f ∼P g is short for (f P g and g P f ). Then, it can be
checked that (f, g) ≡ (f ′, g′), since obviously
f (s1)P g(s1) and f ′(s1)P g′(s1)
f (s2)P g(s2) and f ′(s2)P g′(s2)
Yet, on no state do (f, g) and (f ′, g′) behave the same. In order to mend the definition of ordinal equivalence, we
need to write expression (1) twice, exchanging the role of f,g and f ′, g′ respectively. In other words, the following
definition should be substituted to Definition 7 in [1] and to the corresponding definition of statewise order-equivalent
in [2].
Definition 7. Two pairs of acts (f, g) and (f ′, g′) are said to be ordinally equivalent, denoted (f, g) ≡ (f ′, g′) if and
only if:
∀s ∈ S, (f (s)P g(s) ⇐⇒ f ′(s)P g′(s)
)
and
∀s ∈ S, (g(s)P f (s) ⇐⇒ g′(s)P f ′(s)
)
Note that this correct definition appears in the first published paper dealing with the OI axiom [4] in 1999 (there
called QI axiom, p. 192). The mistake in the two journal papers was an oversight.
Alternatively, since relation P is complete, we can express ordinal equivalence by means of its strict and sym-
metric parts respectively as follows:
∀s ∈ S, (f (s) 




∀s ∈ S, (f (s) ∼P g(s) ⇐⇒ f ′(s) ∼P g′(s)
)
A third formulation can be stated as follows:
[f P g] = [f ′ P g′] and [g P f ] = [g′ P f ′]
where [f P g] = {s ∈ S,f (s)P g(s)}. We used this formulation in [3] to express the counterpart to the OI axiom
in the setting of multicriteria decision making (Axiom NI).
Finally, mending the definition of Ordinal Equivalence as explained above does not alter the validity of the results
and the proofs obtained in [1,2], since proofs in these papers explicitly rely on the assumption that Eq. (1) holds for
both pairs (f, g) and (g, f ).
Acknowledgement
The authors are grateful to Ramon Pino-Perez for pointing out the incompleteness of our mathematical formulation
of the definition of ordinal equivalence in the two first references.
References
[1] D. Dubois, H. Fargier, P. Perny, Qualitative decision theory with preference relations and comparative uncertainty: an axiomatic approach,
Artificial Intelligence 148 (1–2) (2003) 219–260.
[2] D. Dubois, H. Fargier, P. Perny, H. Prade, Qualitative decision theory: from Savage’s axioms to nonmonotonic reasoning, International Journal
of the Association of Computer Machinery 49 (4) (2002) 455–495.
[3] D. Dubois, H. Fargier, P. Perny, H. Prade, A characterization of generalized concordance rules in multicriteria decision-making, International
Journal of Intelligent Systems 18 (7) (2003) 751–774.
[4] H. Fargier, P. Perny, Qualitative decision models under uncertainty without the commensurability hypothesis, in: H. Prade, K. Laskey (Eds.),
Uncertainty in Artificial Intelligence: Proceedings of the Fifteenth Conference (UAI-99), Stockholm, Morgan Kaufmann Publishers, San Fran-
cisco, CA, 1999, pp. 188–195.
